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Physiological Responses of Two Invasive Annual Grasses, Cheatgrass and Red Brome, in the Great Basin
Hernandez, L.1,2, Nowak, R.1, Saito,L.1
University of Nevada, Reno
1Department of Natural Resources and Environmental Science
2Ecology, Evolution and Conservation Biology Program
hernandez.leo@cabnr.unr.edu

Introduction: Invasion of Bromus species in the Great Basin has
been a long process, from the introduction of this genus as a
forage alternative to the current situation in which this genus
comprises two of the most widely spread invasive species in the
western United States: B. tectorum (cheatgrass) and B. madritensis
(red brome).
Both species play important roles in the modification of the environment. They reduce the establishment and persistence of
native species by rapidly using most of the available water early in
the season. At the same time, these species increase the occurrence of wildfires by the accumulation of fine fuel material.
Because climate change is likely to modify the distribution of
these species, it is important to develop more accurate models in
order to develop more efficient conservation and restoration programs. In this project, we propose to integrate physiological data
(e.g. photosynthetic response to environmental factors) with bioclimatic models and we expect to obtain more accurate distribution models that yield more information for decision makers and
land managers in their efforts to restore invaded areas or protect
new environments from future invasions.

General Objectives:
1. To measure ecophysiological characteristics of B. tectorum and
B. madritensis ssp. rubens as a function of biotic variables such as
plant density and community composition and abiotic variables
such as temperature, elevation, soilcomposition and nitrogen
content across climate gradients.
2. To use controlled experiments to investigate how ecophysiological characteristics change with different projected climate
scenarios.
3. To model and visualize the distribution of the species based on
the hyperspace delimited by these ecophysiological characteristics and their relationship to climate variables.
4. To estimate changes in the distribution of the species as a consequence of climate change, and visualize such changes.
5. To determine the effects of the potential distribution of the selected species on water resources.

Methods:
Two altitudinal transects will be used: Snake Range
(Northern NV) and Sheep Range ( Southern NV).
 100 m long transects every 250m in altitude.
 In each transect :
§ 100 point samples will be collected
§ Four plots 1m2
Abiotic variables

Controlled Environment Experiments

Once plants have established, photosynthetic response to
key biotic and abiotic factors (Temperature, plant density and
Soil N concentration ) will be measured and used to model
the prospective distribution of the species caused by climate
change.
Physiology Measurement
Every 250 m in altitude, physiological measurements will
be performed:
Using an Infrared Gas Analyzer temperaure, light and
humidity photosynthesis response curves will be estimated
in 3 plants.
Ψpredawn and Ψmidday will be measured in 4 leaves
at each altitudinal point using a Scholander-type pressure
chamber.
Modeling Current and Prospective Distribution

Effects on water resources

Expected Results
If sites with high density show an overall higher physiological
performance, this could indicate that site selection has a stronger
effect than intraspecific competition in the distribution of these
species.
By relating photosynthetic measurements with soil nutrient
content we expect to be able to overlay a photosynthesis response map over a soil nutrient map to define biological boundaries for the selected species.
If performance of Bromus species is found to be positively related to nitrogen concentration, this could be used as a criterion
to select native species for restoration purposes. At the same
time, this information could be used to predict invasion rates as a
consequence of increased nitrogen deposition from anthropogenic sources.
The comparison between cheatgrass and red brome could provide valuable information that could be used to predict the potential replacement of cheatgrass by red brome as consequence
of the predicted latitudinal shift of species in response to climate
change

